ABSTRACT
INTRODUCTION
The transitional period in dairy cows includes 3 weeks before and 3 weeks after calving, when the metabolic pro-The thyroid gland function and hormonal changes in the different reproductive periods in cows have been investigated by many authors [1, 37, 48] . The concentrations of thyroid hormones change significantly during the reproduction cycle. In accordance with the nutritional and metabolic processes during advanced pregnancy, dried cows showed high concentrations of thyroid hormones followed by a significant decrease in the peri partum period. Blood levels of thyroid hormones in peri partum cows decrease, particularly in early lactation, when the body reserves are mobilized for high milk production [21, 22, 25, 28, 44, 47, 48] .
During post partum negative energy balance (NEB), dairy cows respond by lowering T 3 and T 4 and increasing rT 3 concentrations [35, 42] . Dairy cows in the first third of lactation showed low concentration of T 3 and T 4 [40], despite recovery of ß-hydroxybutyrate (BHB) and nonesterified fatty acids (NEFA) [12] . The concentrations of T 3 and T 4 correlate negatively with milk yield [48] .
This study was aimed at the evaluation of energy metabolism, thyroid hormones, insulin, and body fat thickness in pre partum and post partum dairy cows.
MATERIALS AND METHODS
The experiments were carried out in accordance with the established standards for animal care and use on a farm near Košice. Dairy cows (n = 21) were in certain phases of ante partum (a. p.) and post partum (p. p.). The mean production age was 2.5 lactations (3-5 years of age). The milk yield during the previous lactation was 6 668.5 kg milk during a 305-day lactation. The animals were fed a total mix ration (TMR) twice daily, nutrient composition of the TMR varied with the stage of pregnancy and lactation (Table 1 ).
The dairy cows had free access to drinking water. Blood samples were collected by direct puncture of vena jugularis, 3 h after feeding, every two weeks (from the 6th week before expected calving until the 12th week after calving). In the blood serum we analysed the concentrations of: triiodothyronine (T 3 ), thyroxin (T 4 ), insulin, iodine (I), aspartate aminotransferase (AST), glucose (Glu), total protein (TP), urea (U), cholesterol (Chol), triglycerides (TG), total lipids (TL), non-esterified fatty acids (NEFA), β-hydroxybutyrate (BHB), and total bilirubin (TBil). The hormones T 4 and T 3 were determined by the ELISA method with the use of commercial ELISA kits (Human, Germany) and microtitration plates. The readings of absorbancies and calculations of the concentrations were done by automatic photometer Opsys MR (Dynex Technologies). The insulin (IU.ml -1 ) was determined by an ELISA method using a commercial assay (Cusabio, China) according to the manufacturer's instructions. The iodine 
RESULTS
The results of our investigation are presented in tables 2-16. When evaluating the mean values of investigated indices, the major changes were recorded in dairy cows 3 to 14 days after calving. During this period, we observed a significant decrease in the mean serum levels of T 3 (P < 0.05) and T 4 (P < 0.01) (Tables 2, 3 ), a decrease in triglycerides (P < 0.01) below the normal range (Table 4) , and a slight insignificant decrease in the mean serum cholesterol concentrations (Table 5 ).
An opposite trend, i. e. a significant increase after calving was found in the mean serum levels of β-hydroxybutyrate (P < 0.05), urea (P < 0.01), and mean AST activities (P < 0.05) (Tables 6, 7, 8) . A significant increase over the normal range was recorded in the average levels of non-esterified fatty acids (P < 0.01) and total bilirubin (P < 0.01) ( Tables 9, 10 ). From the next sampling (28 days after calving) onwards we recorded a significant increase in the blood serum levels of cholesterol (P < 0.01) ( Table 5) , total lipids (P < 0.01) and total protein (P < 0.01) (Tables 11, 12) , as well as a significant decrease in the insulin levels (P < 0.05) and reduced layer of subcutaneous fat (P < 0.01) ( Table 13, 14) .
The blood serum iodine concentration showed only a slight significant change (P < 0.05) during the observation (Table 15 ). The blood serum levels of glucose did not show any significant change during whole observation period (Table 16 ).
Within the whole observation period we found a significant negative correlation between T 3 levels and layer of subcutaneous fat (r = -0.2606; P < 0.05). This correlation was much more marked in cows 3 to 14 days after calving (r = -0.5077; P < 0.05). and non-esterified fatty acids (P < 0.01) in dairy cows 3 to 14 days after calving indicated some degree of negative energy balance.
The negative energy balance in the transition period is the key factor determining adaptation of a dairy cow's metabolism [17] , including adaptation of the endocrine system, which is crucial in order to maintain the metabolic balance [2] . Hormonal changes in the transition period are characterized by an increase in growth hormone and a decrease in insulin, thyroid hormones and insulin like growth factor (IGF-I) [31] . A similar decrease in the mean serum insulin and thyroid hormones was observed also in our observation. The level of insulin in bovine serum strongly correlates with the body weight increase rate [11, 18, 20] and limited feed intake by the animals results in a decrease in the content of insulin in blood serum [53] . A decrease in insulin after calving is probably related to inappetence, which is typical during the periparturient period [9] . The plasma insulin is additionally known to suppress lipolysis from adipose tissues [19] . However, the plasma insulin concentration in dairy cows is decreased after parturition and enables, along with concomitant insulin resistance and the associated loss of inhibitory effects on lipolysis, the high degree of metabolic priority [14] . 
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